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Abstract 
Background & Aims:  
Intestinal fibrosis is a potentially serious complication of inflammatory bowel disease (IBD). However, 
there is little information as to whether intestinal fibrosis influences responses to drug treatment. Herein, we 
investigated the effects of intestinal fibrosis, particularly type I collagen, on tacrolimus-induced apoptosis of 
activated T cells. 
 
Methods:  
Rectal biopsy specimens from nine patients with steroid-refractory or -dependent ulcerative colitis 
(obtained before tacrolimus treatment) and six healthy controls were examined histologically by CD3 
immunostaining and Masson’s trichrome staining. Jurkat T cells were cultured on a three-dimensional (3D) 
type I collagen gel. Cell apoptosis was evaluated by flow cytometry. 
 
Results: 
Collagen fiber deposition was significantly greater in patients who ubsequently underwent colectomy 
compared with those in remission and the healthy control group (34.2 ± 7.1% vs. 12.0 ± 4.2% and 14.4 ± 
2.4%, respectively; P < 0.01), suggesting that collagen fiber deposition in the mucosa is associated with low 
tacrolimus effectiveness. Tacrolimus-induced apoptotic cell death was significantly reduced in 3D cultures 
compared with T cell culture in control medium (31.9 ± 9.4% vs. 53.7 ± 2.6%, respectively; P < 0.05). 
Furthermore, cell culture on 3D gels resulted in a significant increase in BCL2L1 and BCL2L2 gene 
expression compared with control cultures, indicating that the presence of collagen significantly upregulates 
both BCL2L1 and BCL2L2 expression. 
 
Conclusions:  
The deposition of collagen fibers in the mucosa of patients with IBD is associated with the effectiveness of 
tacrolimus treatment. The percentage of tacrolimus-induced apoptotic cell death was reduced for cells 
cultured on a 3D type I collagen gel and the presence of collagen markedly upregulated both BCL2L1 and 
BCL2L2 expression. 
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